Complete expressions of effective Hamilton for b → sl + l − (l = µ, τ ) are derived in the framework of minimal supersymmetric extension of the standard model with local B − L gauge symmetry.
Now, Particle Data Group (PDG) gives the observed averages as [2] BR(B 0 s → µ + µ − ) EXP = (3.1 ± 0.7) × 10 −9 ,
where the experimental observable on branching ratio of B 0 s → µ + µ − is nicely consistent with the correspondingly SM prediction [3] BR(B 0 s → µ + µ − ) SM = (3.23 ± 0.27) × 10 −9 ,
and the experimental precision on B 
The precise measurements on the rare B-decay processes set more strict constraints on the new physics beyond SM. The main purpose of investigation of B-decays is to search for traces of new physics and determine its parameter space.
In all the extensions of SM, the supersymmetry is considered as one of the most plausible candidates. In the general supersymmetric extension of SM, new sources of flavor violation may appear in those soft breaking terms [4] . If we believe that the SM is only an effective theory and the supersymmetry is more fundamental, study on rare B-processes will definitely enrich our knowledge in this field. But before we can really pin down any new physics effects, we need to carry out a thorough exploration in this field, not only in SM, but also in supersymmetric models. Actually the analyses of constraints on parameters in the minimal supersymmetric extensions of the SM (MSSM) are extensively discussed in literature. The calculation of the rate of inclusive decay B → X s γ is presented by authors of Refs. [5] [6] [7] in the two-Higgs doublet model (2HDM). The supersymmetric effect on B → X s γ is discussed in Refs. [8] [9] [10] [11] [12] and the next-to-leading order (NLO) QCD corrections are given in
Refs. [13] . The transition b → sγγ in the supersymmetric extension of the standard model is computed in Ref. [14] . The hadronic B decays [15] and CP-violation in those processes [16] have been discussed also. The authors of Ref. [17] have discussed possibility of observing supersymmetric effects in rare decays B → X s γ and B → X s e + e − at the B-factory. Studies on decays B → (K, K * )µ + µ − in the SM and supersymmetric model have been carried out in
Refs. [18, 19] . The supersymmetric effects on these processes are very interesting and studies on them may shed some light on the general characteristics of the supersymmetric model.
A relevant review can be found in Refs. [20, 21] . For oscillations of
calculations have been done in the SM and 2HDM. As for the supersymmetric extension of SM, the calculation involving the gluino contributions should be re-studied carefully for gluino has a nonzero mass. At the NLO approximation, the QCD corrections to the B 0 −B 0 mixing in the supersymmetry model have been discussed also. The authors of Refs. [22, 23] applied the mass-insertion method to estimate QCD corrections to the B 0 −B 0 mixing. The calculations including the gluon-mediated QCD were given in Ref. [24] , and later we have re-derived the formulation by including the contribution of gluinos [25] .
The discovery of Higgs on the Large Hadron Collider (LHC) implies that we finish the spectrum of particles predicted by the standard model (SM) now [26, 27] . One main target of particle physics is testing the SM precisely and searching for the new physics (NP) beyond it. Experimentally the LHCb experiment can measure the quantities of exclusive hadronic, semi-leptonic, and leptonic B and B s decays at a high sensitivity [28] . In addition the measurements on inclusive rare B decay and decays with neutrino final states will be performed also in two next generation B factories in near future [29, 30] .
In supersymmetry, R-parity is defined through
, where B, L and S are baryon number, lepton number and spin respectively for a concerned field [31, 32] . In the MSSM with local U(1) B−L symmetry, R-parity is spontaneously broken when left-and right-handed sneutrinos acquire nonzero vacuum expectation values (VEVs) [33] [34] [35] [36] . Meanwhile, the nonzero VEVs of left-and right-handed sneutrinos induce the mixing between neutralinos (charginos) and neutrinos (charged leptons). Furthermore, the MSSM with local U(1) B−L symmetry naturally predicates two sterile neutrinos [37] [38] [39] , which are favored by the Bigbang nucleosynthesis (BBN) in cosmology [40] . In other words, there are exotic sources to mediate flavor changing neutral current processes (FCNC) in this model.
Here we investigate the FCNC processes with a B 
II. THE MSSM WITH LOCAL
When U(1) B−L is a local gauge symmetry, one can enlarge the local gauge group of
In the model proposed in Refs. [33] [34] [35] [36] , the exotic superfields are three generation right-handed neutrinosN
Meanwhile, quantum numbers of the matter chiral superfields for quarks and leptons are given byQ
with I = 1, 2, 3 denoting the index of generation. In addition, the quantum numbers of two Higgs doublets are assigned aŝ
The superpotential of the MSSM with local U(1) B−L symmetry is written as
Here W M SSM is superpotential of the MSSM, and
Correspondingly, the soft breaking terms for the MSSM with local U(1) B−L symmetry are generally given as
Here
is soft breaking terms of the MSSM, and
acquire the nonzero VEVs,
the R-parity is broken spontaneously, and the local gauge symmetry
is broken down to the electromagnetic symmetry U(1) e , and the neutral and charged gauge bosons acquire the nonzero masses as
Where υ
, and g 2 , g 1 , g BL denote the
To satisfy present electroweak precision observations, we assume the mass of neutral
and max(υ L I ) ≤ 10 −3 GeV [36] to explain experimental data on neutrino oscillation. Considering the minimization conditions at one-loop level, we formulate the 3 × 3 mass-squared matrix for right-handed sneutrinos as
with Λ
Where ∆TÑ denotes one-loop radiative corrections to the right-handed sneutrinos from top, bottom, tau and their supersymmetric partners [39] .
III. EFFECTIVE HAMILTON FOR
The transition b → s is attributed to the effective Hamilton at hadronic scale
where 
At the electroweak energy scale µ EW , the Wilson coefficients C i,NP (µ EW ) from the new physics beyond SM can be found in Ref. [41] and elsewhere.
The Wilson coefficients in Eq. (14) are calculated at the matching scale µ EW , then evolved down to hadronic scale µ ∼ m b by the renormalization group equations. In order to obtain hadronic matrix elements conveniently, we define effective coefficients [19] C ef f
where the concrete expression for Y (q 2 ) can also be found in Ref. [19] . In our numerical analyses, we evaluate the Wilson coefficients from the SM to next-to-next-to-logarithmic (NNLL) accuracy in Table. I at hadronic energy scale. On the other hand, the corrections to the Wilson coefficients from new physics are only included to one-loop accuracy:
with
Correspondingly the evolving matrices are approached as
where the anomalous dimension matrices can be read from Ref. [42] as 
In addition, the operators O 
where f B 0 q denote the decay constants respectively:
and M B 0 q denote the masses of neutral mesons
Generally the matrix element M is expressed as:
where the form factors
of the scalar, pseudoscalar, vector and axial-vector currents are given
Correspondingly the squared amplitude is
The branching ratio is then given by
with τ To coincide with updated experimental data on supersymmetric particle searching from LHC etc.
[2], we choose mQ It is well known that the experimental observation on BR(B → X s γ) constrains the relevant parameters strongly, the average experimental data on the branching ratio of the inclusiveB → X s γ reads [2] BR(B → X s γ) EXP = (3.40 ± 0.21 which is consistent with the correspondingly SM prediction at NNLO order [44, 45] 
Through scanning the parameter space, we find that theoretical predictions on the branching ratio ofB → X s γ depends on the insertions (δ Fig. 3 . In Fig. 3(a,b) the gray regions represents the experimental data on BR(B → X s γ) and R(µ) within 3 standard deviations, respectively. Adopting our assumptions on relevant parameter space, one finds that those theoretical evaluations on R(µ) and R(τ ) depend on the CP phase θ g acutely as tan β = 40. Along with decreasing of tan β, those numerical evaluations on R(µ) and R(τ ) vary with the CP phase θ g mildly.
VI. SUMMARY
Considering the constraint from the observed Higgs signal at the LHC, we study the supersymmetric corrections to the branching ratios BR(B → X s γ), BR(B 
